In a recent meta-analysis, surfactant administration in paediatric acute respiratory failure was associated with improved oxygenation, reduced mortality, increased ventilator-free days and reduced duration of ventilation. Surfactant is expensive, however, and its use involves installation of large volumes into the lungs, resulting in transient hypoxia and hypotension in some patients. Many questions also remain unanswered, such the as optimum dosage and the timing of administration of surfactant. The merits of surfactant administration should therefore still be decided on an individual case-by-case basis.
Duffett and colleagues performed a meta-analysis of the six published randomised trials of surfactant therapy in intubated and ventilated children with acute respiratory failure [1] . In all six trials, involving a total of 314 patients, surfactant administration was associated with beneficial effects, including improved oxygenation, reduced mortality, increased ventilator-free days and reduced duration of ventilation.
The meta-analysis provides strong evidence for the use of surfactant in acute respiratory failure in children, but where should it fit in our treatment algorithm?
Optimising the ventilation settings remains the important initial step in management of acute respiratory failure in children requiring intubation. Ensuring that an appropriate tidal volume (6 ml/kg) is used is important to avoid exacerbating the lung injury with excessive tidal volumes [2] . In addition, an appropriate positive end-expiratory pressure, a longer inspiratory time, permissive hypercapnia and accepting lower oxygen saturations (85-94%) should be attempted.
If the above therapies do not work, we are then faced with a number of options, including surfactant, high-frequency oscillatory ventilation, steroids, and inhaled nitric oxide. But in what order should we use these options?
Using evidence-based medicine, the evidence is strongest for the use of surfactant. Next favoured would be steroids, which have been shown to improve oxygenation, to shorten the duration of mechanical ventilation and to reduce the multiorgan failure score in two randomised trials in adults [3, 4] ; this therapy would then be followed by high-frequency oscillatory ventilation, which reduced the oxygen requirement in survivors in the one published randomised trial in children [5] . Inhaled nitric oxide would rank last in this list as, although it improved oxygenation in the first 24 hours, its use has not been associated with any significant change in any other outcome marker [6] .
The use of surfactant in paediatric patients, especially larger children, however, is expensive and requires instillation of large volumes of surfactant into the lungs. With the current financial restraints facing most intensive care units, the more frequent use of surfactant would have large financial implications. Each 8 ml vial of Survanta (Abbott Laboratories, Maidenhead, Berks, UK) used in our institution costs £300, thus the administration of a single dose in a larger patient could cost thousands of pounds. Similarly, the use of inhaled nitric oxide is expensive, with 3 days of treatment costing £3,000. From the financial point of view, therefore, high-frequency oscillatory ventilation and steroids would rank more favourably.
What about the risks of each of the treatments? Highfrequency oscillatory ventilation and inhaled nitric oxide use have not been associated with any significant increase in the rates of adverse events [5, 6] . Surfactant use was also not associated with any serious adverse events; however, transient hypotension and transient hypoxia did occur in some patients [1] . Methylprednisolone use was associated with a significant increase in 60-day and 180-day mortality when patients were enrolled at least 14 days after the onset of the acute respiratory failure. Methylprednisolone was also associated with a higher rate of neuromuscular weakness [4] .
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The ranking of these treatments is therefore difficult and depends on which aspect is examined.
The next question is whether some patient groups respond more favourably to one treatment or another. Three of the randomised trials reported in this meta-analysis only involved infants with viral bronchiolitis, who responded well to surfactant [1] . Only three of the trials involved older children with acute lung injury from a variety of causes. All of the trials except that of Tibby and colleagues excluded patients with chronic lung disease [7] . Only one trial enrolled patients with cardiac disease or uncorrected congenital heart disease [8] . More studies are required in these patient groups.
Another issue is the optimum dosage and the timing of surfactant treatment. Surfactant was used within the first 24-48 hours of intubation in three trials [7, 9, 10] , and within the first 5 days in another [8] . The timing of surfactant use was not stated in the remaining two trials [11] . Patients with milder degrees of hypoxia (oxygenation index 5-7) were enrolled in three of the studies [7, 9, 10] . Moller and colleagues also observed a better response if the PaO 2 /FiO 2 ratio was greater than 65 [8] , again suggesting a better response if surfactant is used early in less hypoxic patients.
Four of the six trials used 100 mg/kg phospholipids [7] [8] [9] [10] . The remaining two trials performed by the same author used 50 mg/kg phospholipids in infants with viral bronchiolitis [11] . Further trials are required to determine whether smaller doses of surfactant are effective in nonbronchiolitis patients.
Despite the apparently good evidence for the benefit of surfactant in paediatric patients with hypoxic respiratory failure, therefore, many questions remain unanswered -such as the optimum timing of administration, what dose to use and which patient groups are most suitable. We still need to weigh up the pros and cons of using surfactant in each individual patient to decide whether the surfactant benefits outweigh the financial implications and risks in that particular patient.
